Introduction. Body build and the ability to maintain balance play an important role in the development and improvement of specialised motor habits and complex technical elements necessary to achieve significant sporting results in rhythmic gymnastics. The aim of this study was to determine changes in the level of ability to maintain dynamic balance and in the construction of somatic young female rhythmic gymnasts during a period of two year training. Material and methods. The research material consisted of 13 girls. When the first measurements were taken gymnasts were aged 7 -12 years. In the study we utilised posturography and the Heath-Carter Anthropometric Somatotype Method. The analysis of the study showed that there were statistically significant differences (p <0.05) in the values of the dynamic balance indicators of the gymnasts' bodies in all three consecutive measurements over a course of years. Results and conclusions. It was noted that as the young gymnasts progressed in their training, their ability to maintain dynamic balanced increased. Based on the characteristics of the model, we developed an exemplary set of dynamic balance of rhythmic gymnasts. The somatotype of the tested athletes surveyed had been changing in the direction of increase in the proportion of components of endomorphy and mesomorphy. The balance ability of rhythmic gymnasts stabilised during their puberty associated with changes in body proportions ratio i.e.: height, weight and somatotype. The results and conclusions drawn can be an important part of selection and choice and can be used to control the dynamic balance in rhythmic gymnastics.
Introduction
The ability to balance the body plays an important role in the shaping and improving specialised motor habit, as it is the basis for the mastery of complex technical elements necessary to achieve significant sporting results.
Physical fitness depends on innate predispositions and environmental factors, such as primarily training. With the development of the human body, and over time this factor becomes increasingly important in the development of the ability to maintain body balance [1, 2] . The level of coordination is significantly affected by the ability to stabilise and maintain the human body in a balanced position. Experts have shown that there are relationships between the proper functioning of the balance and other coordination motor skills. These relationships were observed in athletes practicing sports with difficult and complex techniques [3] . These include rhythmic gymnastics, which is an early discipline of sport (recruitment starts at the age of 5).
During competitions gymnasts compete in four individual events. Each event lasts one and a half minutes. At that time the athlete performs 20-22 elements of static and dynamic balance. Looking at the issue from the point of view of sporting technique, the ability to maintain body balance is one of the most significant motor skills in this discipline.
Body build is also an important element of choice and selection in most of sporting competitions, as it determined not only the overall, but also the special physical fitness.
Many authors point to the importance of morphology build in achieving sporting success and the level of that significance depends on the sporting discipline [4, 5] . In rhythmic gymnastics success is largely contingent upon the somatic build along with suppleness as well as explosive [6, 7] .
Rhythmic gymnastics is becoming more and more popular, not only as a competitive sport, but also as a means of recreation and rehabilitation. Practicing gymnastics improves the posture and physiological functions [8] and the coordination capacity [9] . In the case of the deaf and the blind, a special program of gymnastic exercises enables significant improvement in the ability to balance the body [10, 11] .
It should be noted that there is a great deal of interest on the part of specialists in Poland and worldwide in problem of growth, development and diagnostics of capabilities to maintain balance in technical and aesthetic sports [1, 2, 3, 10] . Despite this, the problem is still present, especially because of an insufficient number of publications on dynamic balance in gymnastics and still ongoing discussions about the formation of the balance in the ontogeny.
The aim of this study was to determine changes in the level of ability to maintain dynamic balance and in the somatic body build of young rhythmic gymnasts over two years of sports training.
Material and methods
The survey was conducted three times during the start of the annual sporting training cycle. The first measurement concerned initial diagnosis of indicators characterising dynamic balance and determination of somatotype of the rhythmic gymnasts (stage I). After a year of training the very same measurements were repeated (stage II); the same happened after two years (stage III). At the time of the first measurements the study group consisted of 24 gymnasts aged from 7 to 12 years. A year later, there were 19 gymnasts aged 8 -13 years, but by the next year, this number decreased to 13. Some of the girls gave up gymnastics as a result of natural selection. As a result of the above-described changes, this paper presents results of thirteen gymnasts participating in the three consecutive measurements. The athletes trained at various Warsaw based clubs, and represented the top athletes of their respective clubs. At the time of the final measurement the girls were aged 9 -14 years, and their training experience was 4.7 ± 1.57 years (Tab. 1).
To characterise the somatic body build of the girls we used the Heath-Carter Anthropometric Somatotype Method based on Sheldon's classic concept of the three body build components [12] .
The method of posturography based on statokinesiometric tests was used to assess dynamic balance of the gymnasts. For the purpose of the study we used a "Posturograph" manufactured by "PRO-MED", which consists of a posturographic platform and a computer program to evaluate the functional state of the human balance organ [13] . As part of the dynamic balance test the subject was required to move her body's centre of gravity (COG), so that its projection was maintained at all times in a square appearing on the monitor, which constantly moved in eight directions (Fig. 1 ).
The subject observes her current COG projection position on the monitor and corrects her posture to keep this point in a given limiting area. We calculated: the arrival time (s), and the path (%) of the COG projection to the designated point and the duration of stay at that point (%). We also used model characteristics of dynamic balance (modified Cartesian coordinate system) developed based on the best performance of the tested athletes.
The results were statistically analysed using STATISTICA 8.0 PL. Due to the high dispersion of the data, logarithmic transformation was applied. Normality of distribution of the traits was examined using the Shapiro -Wilk test. Significance of differences between the mean values was determined using analysis of variance for repeated measurements ANOVA. A post hoc Tukey's test was conducted to investigate the effects of substantial interactions at significance level <0.05. Detailed analyses also covered significant parameters of dynamic balance in the directions: forward, right, back, left, and three somatotype components as well as the BMI.
Results
Analysis of the body build survey results allowed us to determine somatotypes of the rhythmic gymnasts, as well as changes over the next two years (Fig. 2, Fig. 3, Fig. 4 ). Somatotypes placed in the centre of the Sheldon somatogram are characterised by equal share of all the components in the body build. The closer to a vertex and the further from the centre of the Sheldon somatogram, the greater the share of the component in the creation of somatotype. On the first somatogram most of the somatotypes are located in the ectomorphy part (Fig. 2) . This demonstrates the significant share of the slenderness component in the body build of the gymnasts aged 7-12 years. The average value of BMI in this group was 15.58 ± 1.27. On the second somatogram, somatotypes of the athletes were placed in the ectomorphy and mesomorphy part (Fig. 3) . Within one year, the component of mesomorphy (i.e. obesity) increased substantially (p<0.01). This is also confirmed by the increase of the BMI up to 16.95 ± 1.97 (p <0.01). After the second year of training, most of the girls' somatotypes fell in the middle, which is determined by the growth of other components in addition to the slenderness component. The majority of somatotypes of the tested gymnasts fell within the ectomorphy and mesomorphy part, but the results are not as homogeneous (Fig. 4) . The differences were to a significant extent caused by a substantial increase in the endomorphy component in four of the athletes. The value of BMI in the study group was 16.82 ± 2.35. Somatotypes of girls changed over the two years of training.
Changes were observed (p <0.05) in most of the anthropometric characteristics. There were no statistically significant differences in rates of skinfolds thickness: on shoulders, under the shoulder blade or the lower leg over the period of two years. Changes between the first and the third component of endomorphy measurement were detected (p<0.01) as well as in the weight to height ratio -BMI (p <0.05).
In addition to the overall body build, significant factors in selection of athletes in rhythmic gymnastics include general fitness and special coordination motor abilities.
On the basis of the best results in the study group (13 gymnasts), at subsequent stages model characteristics of the observed dynamic balance parameters were developed (arrival time (s), path (%) of the COG projection to the designated point and duration of stay (%) gymnasts COG projection of the set point selected on the monitor). The first model corresponded to measurements at the first stage of the study, the second one corre-sponded to measurements after one year of training (stage II) and the third one corresponded to measurements after two years of training (stage III).
For all three characteristics of model arrival time of the COG projection, it was observed that the weakest results were in the following positions: to left and to the right, as quick transition to designated points is a difficult task, and in the case of feedback it needs a high level of eye and movement coordination. The result is all the better, the smaller the value of the measurement. The best results were recorded while returning from one position to the initial position, which showed that the gymnasts had a habit of rapid correction of posture to the stable and secure level. The weakest results of the arrival time of the COG projection to the designated point occurred during the first stage of the study. Between the results of the first and the third stage of the study an improvement in the value of dynamic balance parameters in the left direction was noted (p<0.05).
On the basis of the best results in subsequent years, in the path (%) of the COG projection to a certain point, taking into account all the girls, three model characteristics were developed. The higher the value of the indicator the worse the result, while its minimum value indicated 100%. It was observed that in the case of the three model values the most difficult directions to reach a designated point, were to the right and to the left (Fig. 5,  Fig. 6, Fig. 7) . The weakest results of path (%) of the COG projection to the designated point occurred at the first stage (Fig. 5) . In the case of model characteristics 2 and 3, most of the results fell below 150% which could not be observed in the first test (Figs. 6, 7) . A statistically significant improvement (p<0.05) was observed only in the direction to the left.
Other model characteristic created on the basis of the best results in subsequent years relate to index showing how long COG projection stayed at individual points. 100% is the maximum value. In this case, the higher the value of the parameter, the better is the result. In model 1 according to the eight indicators regarding various directions, the score was above 95% (Fig. 8) . However, at stage II, eleven scores were above this value (Fig. 9) . Model 3 comprises of ten indices above 95%, and as many as seven of them were maximum values of 100% (Fig. 10) . Each year, the duration of stay of COG projection at certain points, improved, and in the final year, it had the highest value of 100% in seven out of sixteen directions. However, this improvement was statistically significant (p<0.05) only in the left direction. 
Discussion
In rhythmic gymnastics in addition the assessment of the difficulty of technical elements, also the artistic impression is subject to evaluation. This assessment covers synchronisation of movements with the music, the aesthetics of movement, choreography and placement on the board, as well as the appearance of athletes. Slender figure is important as well as body flexibility -these are the priorities in selection and choice of athletes for the sport. [7] This is confirmed by measurements made for the purposes of this paper in the first year of the study. The arithmetic mean of BMI in the subjects with training experience of 2.7 ± 1.57 years was 15.58 ± 1.29. At each stage of the study the average BMI of the tested gymnasts was in the lower limits of norm [14, 15] , which demonstrates the slenderness of their bodies. These girls are healthy (which is confirmed by statements of regularly conducted medical examinations), at full strength and able to practice, and at the same time have the necessary abilities to practice the sport and achieve high sporting performance in the future. Still, rhythmic gymnastics coaches are often accused of lack of professional approach to weight loss of athletes [16] . The problem in gymnastics sports is still controversial, because it contributes to mental illnesses such as bulimia or anorexia, and the lack of observation and response to signs of their presence has tragic consequences. Scientists, in disciplines that emphasise slenderness, have distinguished "the female athlete triad syndrome" (FTS), reflected in the form of nutritional disorders, occurrence of late menstrual period compared to peers and osteoporosis [17] .
Analysis of the results shows that over the two years somatotypes of some athletes had changed considerably. Definitely, the height and weight of the body, and the component mesomorph had increased. Changes associated with the beginning of puberty of the tested gymnasts were also observed. Some scientists demonstrated in their studies that rhythmic gymnastics athletes mature about 2 -3 years later than their peers [18, 19] . In the first stage of the study somatotypes of the girls were very close due to the selection for the sport, but as growth and maturation of their bodies progressed, body of each athlete changed according to the individual circumstances of development. The rate of growth could have been influenced by training loads and stress of the competition [19, 20] .
One can anticipate that future studies in one year's time, because of the constant trend of unfavourable changes in body proportions of individual gymnasts, the number of respondents may be reduced due to the sporting selection. Verification of this supposition will require additional studies.
The phenomenon of such natural selection in rhythmic gymnastics athletes in puberty may be due to methodological errors in the selection for the sport, as well as reasons of subjective nature (motivation, personality traits, etc.). It should also be taken into account that girls, who in childhood are slim, do not necessarily meet the requirements of judges when they are older. The increase in height and body weight contributes to the potential problems of coordination, which results in reducing the learning ability and performance of complex technically specialised components. Due to the fact that the majority of somatic characteristics of the body are determined genetically, therefore when selecting candidates for gymnastics, in addition to the general outlook of the candidates, one also needs to pay attention to the somatotype of their parents [21] . In some countries, special programs are developed to discover gymnastic talents through choice and selection [22] .
In rhythmic gymnastics, in order to maintain the correct posture it is important to apply systematising exercises that involve balance, strength and flexibility training and other specific elements evenly on the left and right side. Right sided lateralization was detected in the examined girls. Positive, statistically significant changes in the ability to maintain dynamic balance were found in three examined indexes towards the left. This improvement resulted from the use of symmetric training, which has a beneficial effect on the human body, and is also confirmed by other authors [23] .
It should also be noted that the two-year training cycle of the rhythmic gymnasts was not focused solely on the development of balance. Gymnastics training is focused on comprehensive development of young athletes' physical fitness. In order to perform such difficult elements like twine jumping, weight on one leg forward and back, and a series of pirouettes it is necessary to improve the ability to maintain balance, but also jumping ability and flexibility. The studies have shown that two year training has had a beneficial effect on the ability to maintain balance in gymnasts aged 7 -12 years, but at this stage of the study it cannot be established with certainty to what extent. In addition to environmental conditions [1, 2] , to obtain a level of balance particular for a person, various genetic factors are important [21] .
Both, studies on the ability of balance and on body build, proved to be the most important factors affecting the success of sports in rhythmic gymnastics. The results of studies can help doctors and sports trainers to create a training system, starting with choice, through selection and improvement of the athletic achievements in rhythmic gymnastics.
1. Somatotype of rhythmic gymnasts aged 7 -12 changes over two years of sports training. During this period, in creating somatotype with age there is a decrease the ectomorphy component and an increase in the share of the endomorphy and mesomorphy component. 2. The tested rhythmic gymnasts were characterised by ability to maintain dynamic balance. Based on models
